Zayandeh Roud is one of the most important rivers flowing in the central part of Iran. It originates from the Kouhrang Mountains. This river passes through Chahar Mahal & Bakhtiari and Esfahan Provinces and finally flows into the Gavakhouni pond. The water of this river is used for agriculture, industry and potable water. Determination of contamination level of heavy metals throughout the river is important and has a major role in controlling the ecological conditions of its environment. Clean up of the contaminations caused by heavy metals based on the natural methods including use of plants such as beech leaves will result in a healthy surrounding life while leaving no negative effects. The reason for selecting the leaves of beech tree is the abundance of this plant in different parts of Iran as well as its easy preparaation for use. In the spring of 2011, contamination level of the river to Cu, Zn, and Pb metals was measured in 6 stations and three stages and the effect of using the leaves of beech tree on the absorption of heavy metals was investigated.
INTRODUCTION
Contamination of heavy metals causes a serious problem for health and generally for man's life. Discharge of these metals is caused as the result of several activities such as production of chemicals, dyeing, plastering, mining activities, extractive metallurgy, nuclear activities and other industries. These metals have a destructive effect on the animals, lakes and rivers (Sayeri, Hamoudi, & Yang, 2005) . Human activities such as urban and industrial sewages as well as atmospheric sediments and runoffs with unknown sources are the main source of the existing metals in the rivers. They are also one of the major environmental pollutants that are accumulated in the living organisms and cause serious hematological diseases, brain damage, anemia and bad performance of kidneys. Recently, the existing heavy metals in different rivers have been investigated (Wakida, Lara-Ruiz, Rodriguez-Ventura, Diaz, & Garcia-Flores, 2008). The toxicity caused by heavy metals is an issue for which there is much concern since it is very important for people's health as well as for ecology. Furthermore, heavy metals may be accumulated in the soil in toxic levels due to long term use of untreated sewages. In the soils irrigated by using sewage, heavy metals are accumulated in the surface. When the soil capacity for keeping heavy metals is reduced due to frequent use of sewage, these metals flow into the underground water or into the existing soil solution for absorption by plants. Here is the beginning of the main risk and the transfer of contamination to the critical points should be avoided in a way (Sridhara, Kamalaa, & Samuel, 2008) . Several methods have been used to clean up the contaminations caused by heavy metals and some troubles have also been observed after the application of the said methods (Qureshi & Memon, 2012 In this study, the analysis of the selected metals (Zn, Pb, and Cu) in the Zayandeh Roud River at Esfahan Province (Central Part of Iran) and also clean up of the contamination of the aforesaid heavy metals by the leaves of beech tree were investigated. It should be noted that Esfahan province is one of the most important industrial centers of Iran. There are different industries in this province including steel (the largest industry of the country), power plants, aluminum, wood production factories, electronic, computer, petrochemical complexes and refineries. As a result, copper, zinc and lead may leak into the water ecosystem of Zayandeh Roud River.
MATERIALS AND METHODS
Water samples were collected from 6 stations along Zayandeh Roud River at Esfahan, Iran. The list and specifications of sampling points are shown in table 1. Sampling was made in the spring of 2011 in three stages within one month. The tools for sampling and analyzing the rare metals were completely cleansed by acid before being used. Digestion of metals was performed based on USEPA method, 3010 (acidic digestion of extracts for analyzing dissolved or completely recoverable metals by FLAA or ICP spectroscopy) (US-EPA, 1991). All references were of analytic type. Hydrochloric, hydrofluoric and nitric of the acids were used for digestion of samples and preparation of standards. Standards solutions were used to determine the ICP of the analyzed elements. Glass and Teflon containers were treated in a 10% volumetric solution of nitric acid for 24 hours and were then washed by distilled and deionized water. The digested samples were kept in 15 ml polyethylene tubes in a cold room with a temperature of 4°C.
The samples were measured by using AA 220 Spectrophotometer Varian Spectra and Atomic Emission Spectrometer with Inductive Coupled Plasma (ICP-AES) and were analyzed for three times for the existence of Cu, Pb and Zn metals. The analytic qualitative control involved daily standard analysis as well as repeating the analysis of samples and blanks (Martin & Meybeck, 1979) .
After preparing the samples and measuring the concentration of Cu, Pb and Zn metals, it was the turn for preparing the leaves of beech tree to be injected into the water samples.
The reason for selecting the leaves of beech tree is the abundance of this tree in different parts of Iran and its positive effect in similar studies for absorption of other pollutant elements. A sample leaf of beech tree is shown in figure 1 .
In order to prepare the leaf of beech tree for injection into the water sample, 5 grams of the beech leaf were dried in a container in a temperature of 70°C. Then, one gram of the dried material was changed into ash by keeping in a furnace with a temperature of 450°C for 6 hours (Natarajan, et al., 2010) . The ashes of the samples were poured into 100 ml polyethylene containers and 3 ml of nitric acid were added to them. They were then heated on a water bath with a temperature of 100°C to be completely digested. After digestion, the sample was removed from the water bath and was completely cooled. The obtained combination was measured by using AA 220 Spectrophotometer Varian Spectra and Atomic Emission Spectrometer with Inductive Coupled Plasma (ICP-AES).
In the next stage, 5 grams of beech leaf were injected into each of the water samples prepared from the river. Samples were then taken from the solutions within 30, 60, 90, 120, and 150-minute time intervals and were measured.
RESULTS AND DISCUSSION
The results of measuring the samples of river water before injecting the leaf of beech tree are shown in tables 2 through 4. It should be noted that the concentrations of heavy metals including Cu, Pb and Zn are determined on ppm basis. As it can be seen, the concentrations of the three ions of Cu, Pb and Zn in the river water have different values based on the station; however, as we get close to the downstream of the river, their concentrations increase. As a vital lifeline in the center of Iran, Zayandeh Roud River has several consumptions including supply of potable water and also necessary water for industries and agricultural activities (Nemati Varnosfaderany, Ebrahimi, Mirghaffary, & Safyanian, 2009). Rapid growth of population and agricultural and industrial activities has resulted in the entry of a considerable volume of toxic materials including heavy metals into the river. Absorption of heavy metals seems to have been reduced in the recent years due to After sampling and injection of beech leaf into the samples, it can be seen that considerable percentages of the concentrations of heavy metals are absorbed. These percentages were almost 40% for copper, 52% for lead and 30% for zinc. 
CONCLUSION
Zayandeh Roud River, as the main source of water supply in the central plateau of Iran, has several consumptions including potable, industrial and agricultural waters. Population increase has been followed by increased consumption of river water and the contaminations caused by such consumptions have had negative effects on its quality. Considering the use of river water for irrigation of farming lands, high concentrations of heavy ions will cause irreparable damages in the near future. Therefore, one of the major concerns is to use a method for cleaning up the contaminations caused by heavy metals which is cost effective from economical and facilities viewpoints and above all, it lacks any secondary trouble. In this study, the effect of beech leaf on the absorption and reduction of concentrations of Cu, Pb and Zn ions was investigated. Considering the suitable reduction of concentrations of Cu, Pb and Zn ions after the use of beech leaf, it is recommended to use the leaf of beech tree as an almost free and quite natural solution in case of any need to the cleaning up of contaminations caused by heavy metals including Cu, Pb and Zn.
